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MIMICRY AMONG ANIMALS,

Mimlory and Other Protective Renem-
Blances Among Anlmaly,

From the Westminalor Raoview,

Thera is pe more convineing proof of the
troth of & ‘comprehensive theory thao its

wat of absorbing and finding a place for new
r:'u, snd its ocapability of interpretin phe-
pomensa which hwd been previoasly looked
apon &8 unacrountable anomalies, ﬁ, fa thua
that the lnw of universal gravitation and the
andalatory theory of light have beoome pata-
blished and unalversally actepted by men of
sofenve, Facl after fact has been bronght for-
ward ae being npplmnl-l[:!lneumistunt with
thewm, and one alter another these very (ks
have been shown to be the consequences of the

s they were at first sap to disprove.
j;':uln;}ihwry will never gtand this tost
‘Advancing knowledge brings to Hght whole

groups of faots which it cannot deal with,
and its advooates steadily decrsasze in nom-
bers. notwithstanding the ability and scien.
tifie ekill with which it may h!we I:mf:‘: anp-
tod, The great nsme of Edward Forbes
l:;l pot prevent his theory ol "I’ulnrl_ly in
the Distribution of Organic Beings in Time,"'
from dylng & natursl desth; but the most
striking illustration of the behavior of a
falue theory is L0 be found in li_u! "_l_'tr.:ulllr
and Uuinarian System’’ of classification pro.
ounded by MacLeay, and davelopsd by
Eﬂ'hil!ﬂtlll, with an amount of kllﬂl’h!dgﬁ
and ingenuity that have ra.re_l_y besn sur-
plm-d.' This theory wias eminently attrac-
tive, both from its gymmetry and complete-
ness, and {rom the interesting nature of the
varied anplogies and afinities which it bronght
o light und mwude vse ol The series of Na-
tural History volumes in “‘Lardoer’s Cabinet
Cyclopredia,™ in which Mr. HBwainson de-
veloped it in most departments of the animal
kingdom, made it widely known; and in fact
for & long time these were the best and almost
the ouly popular text-books for the rising
generation of naturalists. It was famruhi{
received too by the older school, whic
was perhaps rather an indication of its
untoundness, A considerable mnomber of
well-known naturalists either gpoke ap-
provingly of it, or advocated similar prinpi-
les, and for a good many yedrs it was de-
aldedly in the ascendant, With such a favor-
able introduction, and with such talented ex-
ponents, it must have become established if it
had had any germ of truth in it; yet it quite
died out in a few short years, its very exist-
ence is now a matter of history, and so rapid
was its full that its talented creator, Swainson,
perhaps lived to be the last man who believed
in it.

Such is the course of & false theory. That
of & troe one is very different, as way be well
seen by the progress of opinion on the subject
of Natural SBelection, In less than eight years
#The Origin of Species' has produced convic-
tion in the minds of a majority of the moat
eminent living men of science. New facts,
mew problems, new difficulties as they arise
aro accepted, solved, or removed by this
theory; and its principles are illustrated by
the progress and conclusions of évery other
well established branch of human knowledge.
It is the object of the present article to show
how it has recently been applied to connect

rcledrs, and the grovse, which abound in the
North  Afriean avd  Asintic degerts,, are all
tUnted and mottled, so aa Lo reseruble, with
wonderful  accuracy, the average «olor
and aspect of the soil fn the distriet they in.
habit. The Rev. H. Tristeam, in his seoount
of the ornithology of North Afrioa in the firat
volnme of lhe G b‘l‘h” mn:—"lﬂ the dﬂﬂﬂv
where neither trees, brushwood, nor even un-
dulation of the surface afford the “"Fm""“'
proteotion from it foes, n modifloation of color
which ahall be assimilated to that of the sur-
rounding country ia absolutely necessary,
Hence, without exoeption, the upper plumage
of every bird, whother lark, chat, sylvian, or
sand gronse, aund alio the fur of all the smaller
manmale, and the skin of all the soakes and
ligards, ig of one uuiform isalelline or sund
eolor””  After the testimony of s0 alble an
observer, il is nnueosssary to adduos farther
examples of the protective colors of degert
animals.

Almogt equaily striking are the cases of
arctic animals possessing the white color
that Lest conceals them npon snowfelds
and icebergs, The polar bear is the only
bear that is white, and it lves constantly
among snow and ioe, The arotle fox, the
ermine, aud the alpine have change to white
in winter only, because in summer white
would be more conspicnons than any other
color, and therefore a danger rather than
& protection; but the American polar hare,
inhabiting regions of almost perpstual snow,
i8 white all the year round. Other animals
inhabiting the same Northern regions do not,
however, change color. The sableis a good
example, for throughout the severity of &
Siberian winter it yatains the rich brown fur.
But its habits are =uch that it doss not need
the protection of cvlor, forit ia sald to be able
to subxist on fraits and berries in winter, and to
be 20 active upon the trees ag to cateh small
birds among the branches. So also the wood-
obuck of Canada has a dark-brown fur; but
then it lives in buriows, and fréguents river
banks, catohing fish and small animals that
live in or near the water.

Amoung birds the plarmigan ia & fine exam-
ple of protective eoloring. Itssummer plumage
80 expotly harmonizes with the lichen-colored
stones among which it delights to sit, that &
person may walk through a flock of them
without seeing a single bird; while n winter
its white plumage is an almost equal protec-
tion. The snow-bunting, ths jerfaloon, and
the enowy owl are also white-colored birds
inhabiting the arctic regions, and there can be
little don%l but that their coloring is, to some
extent, protective.

Nooturpal animals supply us with equally
good illustrations. Mice, rats, bats, and moles
possere the least conspicuous of hues, and
must be guite invisible at times when any
light color wounld Le instantly seen. Owls and
goatsuckers are of those dark mottled tints
that will assimilate with bark and lichen, and
thus protect them during the day, and at the
game time be inconspicnous in the dusk.

It is only in the tropics, among forests
which never lose their folinge, that we find
whole groups of birds whose chief color is
green, The pariots are the most striking
example, but we bave also a group of green
pigeons in the FEast; and the barbets, leaf-
thrushes, bee-eaters, white-eyes, turacos, and
geveral smaller groups, have so much green in

together and explain a variety of curious facts |"their plumage as to tend greatly to conceal

which had long been considered as inexplica-
ble anomalies.

Perbaps no principle has ever been an-
nounced so fertile in results as that which Mr.
Darwin so0 earrestly impresses upon us, and
which I8 indeed a necessary deduction from
the theory of Natural Selection—namely,
that none of the definite facts of organio
nature, ne special organ, mo characteriatic
form or marKing, no peculiarities of instinot
or of habit, no relations between species or
between group of species, can exist, but
which must now ba or once have been use-
ful 1o the individual or the races whicl
poszess them. This great principle gives us
& clue which we can follow ont in the study
of many recondite phenomena, and leads
us to seek a meaning and a purpose of some
definita character in minatie which we sliould
be otherwise almost sure to pass over as in-
signilicant or nnimportant.

The adsptation of the external coloring of
animals to thelr conditions of life has long
béen recognized, and has been fmputed either
to an eriginally ereated specific peculiarity or
to the direct action of u{'lemale, goil, or food.
Where the former explanation las beeu ac-
cepted, it has completely checked inquiry,
gince we conld never get any further than the
fuct of the adaptation, There was nothing
more to be known about the matter. The
second explanation was soon found to be gnite
inadequate to deal with all the varied phases
of the phenomena, and to be contradioted by
many wellknown facts. TFor example, wild
rabbits are always of grey or brown tints
well suited for concealment among grass and
fern. But when tlese rablits are domes-
ticated, withont any change of climate or
food, they wvary into white or black,
and these varisties may be multiplied to
any extent, forming white or black
races. Exaotly the same thing has oc-
courred with pigeons; and in the case of
rats and mice, the white variety has not been
ghiown to be at all dependent on alteration of
climate, food, or other external conditions, In
many cases the wings of an insect not only

assume the exact tint of the bark or leaf it is

acoustomed to rest on, but the form and vein
ing of the leaf or the examot rugosity of the
bark is imitated; and these detailed modifioa-
tiona cannot be ressonably imputed to climate
or to food, since in many cases the species
does not feed on*the substance it resembles,
and, when it does, no resgonable connection
oan beé shown to exist between the supposed
cause and the eflect produced. It was re-
gerved for the theory of Natural Selection to
golve all these problems, and many others
which were not at lirst :"itpi‘l‘:-ii.'li to b tiil‘uﬂn.\r‘
connected with them. To make these latter

‘hlt.f“igil:h-', it will be nevessary to gi\‘e a

gkotoh of the whole series of phenomens whieh

may be classed under the head of useful or
protective ressmblanoes,

Concealment more or lezs oomplste i3 nze-
ful to many animals, and absolutely essen-
tial to some. Those which bave numerous
enemies from whigh they eannot escape by
rapidity of motion, find snfoty in comopal-
ment. Thoss whioch prey upon others must
also be so constituted as not to alarm them
by their presence or their approach, or they
would soon die of hmmger. Now it {8 re
markable in how many onses nature gives
this boon to the animal; by coloring it with
guch tints as may best serve to enable it to
escape from its enemies or Lo entrap its prey,
Desert animals, a8 a role, are desert-colorad.
The lion is a typical example of this, and must
be almost invisible when crouched upon the
sand or among desert rocks and atones. Anta-
lopes are all ;ore or leas sandy-colored. The
camel is preéminently so. The Fgyplian cat
and the Pampas cat are sandy or earth-
colored, The Austrian kangaroos are of the
same tints, and the origiual color of the wild
horse is supposed to have been a sandy or clay
w!ﬂfw desert birds are still more rr~1nark1}hly
protected by their assimilative huoes, The
stopechats, the larks, the guails, the goat-

them among the foliage.

The conformity of tint which has been so
far shown to exist between animals and their
habitations is of a somewhat general
character; we will now consider the cases
of more especial adaptation. 1f the lonis
enabled by his sandy ocolor readily to con-
ceal himself by merely crouching down
upon the desert, Low, it may be asked, do
the elegant markiogs of the tiger, the
inguar, and the other large cats agree with
this theory ? We reply that these are
generally cnses of more or less special adapta-
tion. The tiger is a juogle animal and
hides himselfl among the tufts of grass or of
bamboos, and in these positions the vertical
gtripes with which his body i3 adorned must
go assimilate with the vertical stems of the
bamboo, as to assist greatly in concealing
bhim from his appreaching prey. How re
markable it is, that, besides the lion and
tiger, almosat all the other large cata are
arboreal in their Labits, and almost all have
ocellated or spotted skins, which must cer-
tainly tend to conceal them with a back,
ground of folinge; while the one exception,
the puma, has an ashy browno uniform fur,
and has the Labit of clinging so closely to a
limb of a tree while waiting for his prey to
pnsg beneath ag to Le hardly distinguishable
from the bark !

Among birds, the ptarmigan, alroady men-
tioned, must be considered a remarkable case
of special adaptation, Awnother is a South
Awmerican goatsucke ( Caprimmlgus rupesiris),
which rests in the bright sunshine on little
bare rocky islets in the Upper Rio Negro,
where its unusually light colors so wclosely
resesuble the rock and sand, that it ocan

mmruvl{ be detected till trodden upon.
The Duke of Argyll, in his *‘Reign of Law,”

has pointed out the admirable adaptation of
the colors of the woodeock to its protection.
The various browns and yellows and pale asl
color that occur in fallen leaves are all repro-
duced in its plumage, so that when, nccording
to it habit, it rests upon the ground nunder
trees, it is almost fmpossible to detect it. 1o
snipes the colors are modified so a8 to be
equally in harmony with the prevalent forms
und colors of marshy vegetation,

Reptilea offer us many similar examples.
The most arboreal lizards, the igusvasg, are as
green as the leaves they feed npon, and the
glender whip-snakes are rendersd almost in-
visible as they glide among the foliage by a
gimilar coloration. How difioult it is soms-
times to cateh sighl of the little green tres-
frogs sitting om tha leaves of a small plant
enclosed ina glass case in the Zoological Giar-
dens | yet how much better concealed mnst
they be among the fresh green damp follage of
a marshy forest! There is a North American
trog found on lohen.covered rocks and wally'
which Is so colored ss exactly to resemble
th em, and as long as it remains guiet wonld
vertainly escape detoction, Bome of the geikas
which cling motionless on the trunks of trees
in the tropies are of such curionsly marbled
colorsa a8 to wmatch exnctly with the bark they
rest npon.

In every part of the tropies thero are tres-
snakes thal twist suiong booghs and shrubs, or
| lie cofled up on tho denss masses of folinge,
These are of many distinet groups, and cowm-
prige both venomous and harmless genera; bt
wlmost all of them are of & beautiful green color,
somethoes more or less adorned with white or
dusky bande and spots, There can be no
donbt but that this color is doubly useful to
thew, sives it will tond to congeal them frowm
their enemies, and will lead their prey Lo ap-
proach them unconsclous of danger, Dr, Guy.
ther juforms us that there {8 only one genus of
troe arboreal soakes (Kipsas), whoss colors
are rarely green; bat are of various shades of
black, brown, aund olive, and thage are all noe-
tarnal reptiles, and, there oan be little doubt,
conceal themgolves during the duy in holes, so
that the green protective tint wodld be usaless
to them, and they acordingly retaln the more
usual reptilian hues,

Fishes present similar inglances. Many flat

fish, as for ﬂi‘mplﬁ thofﬂo;::«ln.r a:ld the skate,
| are exaotly the of val or sand on
which m}'uuf:m' regt. qgﬁons thie ma-
rine fower gardens of an Hastern coral reaf,
the fishes pressnt every vardety of gorgeons
volor, whils the river fish aven of the troplos
raraly, if ever, have gay or consplowons mark-
Inge, A wvery curions onse this kiud of
adaptation ocqurg in the ses horses ( Hippo-
gﬁ:pm) of Australls, somé of which bear m:ls
COOUR l‘m-b“ﬂ‘ Beawen

and are of :p red color; and thoy are
known to live smong seaweed of the same hue;
#0 that when at rest they must be quite fnviai-
ble. They are now in the aquariom of the
Zoologionl Soclety some slender green pipe-
fish which fasten themselves to any object at
the bottom by thelr prehensile talls, and float
about with the ourrent, looking exactly like
some simple cylindrieal algm,

It is, however, in the inseclt world that this
principle of the adaptation of animald to their
environment s most fully and strikingly de-
veloped. In order to understand how general
this is, it is necessary to enter somewhat into
details, us we shall thercby be better able to
appreciate the significance of the still more
remarkable phenomena we shall presently
have to discusg, It seems to be in proportion
to their slnggish motions or the absence of
other means of defense, that fngeocls possess
the protective coloring. In the tropice thore
are thousands of species of insects which rest
during the day clinging to the bark of dead or
fallen trees; apd the greater portion of thess
are delicately mottled with grey and brown
tints, which though gymmetrically disposed
and infinitely varied, yet blend so complotely
the nsual colors of the bark, that, at two or
three feet distance, they are guite undistin
guishable. In some cases, & species is known
to frequent only one species of tree. This
g the case with the common Sonth Ameri-
can  long-horned beetls (Onschocerus scor-
pio), which, Mr. Bates informs us, i3 fonnd
only on & rough-barked tree, called Tapi-
riba, on the Awazon. It is very abundant,
but 30 exactly does it resemble the bark in
color and rugosily, and go closely does it cling
to the branches, that until it moves it is abso-
lutely invisible. An allied species (0. con-
centricns) is found only at Pari on a distinet
species of tree, the bark of which it resembles
with ¢qual acouracy. Both these insects are
abundant, and we may fairly conclude that
the protection they derive from this strange
concealment is at least one of the causes that
enables tharace Lo flourish.

Many of the species of Cicindela, or tiger
beetle, will illustrate this mode of protection.
Our common Cicindela campestria frequents
grassy banks, and is of a beautiful green color,
while C. maritima, which is found only on
sandy sea-shores, is of a pale bronzy yellow,
50 a8 to be almost invisible. A great number
of the species found by Mr. Wallace in the
Malay islands are similarly protected. The
beautiful Cicindela glorioss, of a very deep
velvety green color, was only taken npon wet
mossy stones in the bed of a mountain stream,
where it was with the greatest difficulty de-
teoted. A large brown ?ecies (C. heros)
was found chiefly on dead leaves in forest
pathis: and one which was never seen, except
onthe wet mud of salt marshes, was of agloasy
olive s0 exactly the color of the mud as
only to be distingnished when the sun shone,
by its shadow! Where the sandy beach was
coralline and mnearly white, he found a very
ale Cicindela; wherever it was voleanic and

lack, a dark species of the same genus was
sure to be met with.

There are in the East small beetles of
the family Buprestidie which generally rest
on the midiib of a leaf; and the naturalist
often hesitates Dbefore picking them off, so
clogely do they resemble pieces of bird's
dung. Kirby and Spence mentien the
small beetle Onthophilus suleatus as being
like the seed of an umbelliferous plant; and
another small weevil, which is much perse-
cuted by predatory beetles of the genus
Harpalug, Is of the exact color of loamy zoil,
and was found to be partioularly sbundant

in loam pits. Mr. Bates mentions a small
beetle (Chlamys Fitulu) which was undis-
tingnishable by the eye from the dung of
caterpillars, while gome of the Cassidie, from
their hemispherical forms and pearly gold
color, resemble glittering dew-drops upon the
leaves,

A nomber of our small brown and speckled
weevils, at the approach of any objeet,
roll off the leaf they are gitting on, at the
game {ime drawing in their legs and an-
tennw, which fit so perfectly into cavities for
their reception, that the insact becomes a mere
oval brownigh lomp, which it is hopeless to
look for among the similarly colored little
stones aud earth pellets among which it lies
motionleéss,

The distribution of color in butterflies and
moths respeotively is very instructive from
this point of view, The former have all their
brilliaut coloring on the npper surface of all
fonr Wil]g:-, wlile the under surface is almost
always soberly colored, and often very dark
and olecure, The moths, on the contrary,
have generally their chief color on the hind
wings only, the upper wings being of dull,
sombre, and often imitative tints, and these
generally conceal the hind wings when the
insects are in repose, This arrangement of
the colors is therefore eminently protective,
becanse the butterdly always rests with his
wings raised so as to conceal the dangerous
brillinney of his npper surface. It i3 probable
that if we watohed their habits sufli It‘ll’..]'\'
we sliould find the under surface of the
wings of butterflies very fl'm]“l'ﬂ“_\' jmitn-
tive and protective, Mr. T. w. Wood has
pointed ont that the little orange-tip butier-
Hy oftén resta in the evening on the green
and white flower heads of an umbelliferous
plant, and that, when observed in this podi-
tion, the besntiful green and white wottiing
of the under surface completaly assimilales
with the tlower heads, and renders the orea-
ture very difienlt to be seen. It is pro-
bable that the ¥ioh dark coloring of the
under side of onr l-...m-m.]‘-' “‘pﬂuirh--.-éi_t"ih and
rad-admiral butterflies answers a similar pur-
pl.}:'".. )

Two ocurions South Amorican butterfiies
that slways settls on tha trunks of trees
(Gynedia diros and Callizona acesta) bave the
under surface curionsly striped snd mottled,
apd when viswed U.Irlhll.'wl'v must closely
assimilate with the appesranoe of {le furrowed
bark of many kinds of ypees, But the most
wonderful and nndoulited case of protective
resemblance in & butterfly which we have
ever gpen 18 that of the common Indian
Kallims inachis, and its Malayan ally, Kal-
lima paralekta. The upper surface of these
inseots 18 very striking and showy, 05 they
are of a large size, and are aderned with a
broad band of rich orange om & deep blnish
ground, The under gide 18 very varialle in
color, 50 that ont of fifty specimens D0 tWo can
be found exactly alike, but every one of them
will Le of some shade of ash or brown or ochre,
£uch 4 are found among dead, dry, or decaying
leaves, The apex of the upper wings is pro-
duc+# Into an aoute int, & very ecommon form
in tha loaves of tmp?:il ghrubs and trees, and
the lower wings are also produced into a
short, narrow tall. Between these two points
runs a dark ourved line exaotly representing
the midrib of a leaf, and from . this radiate on

ek side a few o que. Hnaa' which serve o
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indioats the Iateral veios of a lenf, Those
matka are more olearly sesn on the outer pore
tion of the base of the witige, and on the fnner
#ide towards the middle and apex, aod it s
very ourious to observe how the nsanl margi-
nal and traneyerss strim of the group are here
modified and srengthened so as to becoms
arllrletl.for an fmitation of the venation of a
leaf. ' We oome now to & still more sxtradrdi-
nary part of the imitation, for we find repre.
sentations of leaves in evory stage of decay,
variously blotched and mildewed fnd plarced
with holes, and in many cases irregularly
covered with powdery black dots gatharad
into patches and spofs, so clopely ressmbling
the various kinds of minute fungi that grow
on dead leaves, that it 8 fmpossible to avoid
thinking, at first sight, that the butterilies
themuelves have been attnoked by real fangi,
But this resemblance, elose as it i3, wonld
be of lttle use it the Babits of the insect did
not accord with it. If the butterfly sat upon
lvaves or upon flowers, or opened its wings so
af to expose tha upper surface, or exposed
and moved its head and antenne as many other
butterfiien do, ite disguise wonld be of little
avail,  We milght be sare, however, from the
analogy of mauy other cases, that the habits
of the inseol are such as still farther to ald {ts
deceptive garb; but we are not obliged to make
any such supposition, siuce the present writer
has himeelf bad the good fortune to obsarve
scores of Kalama paralekia, in Sumatea, and
to capture many of them, and can vouch for
the aconracy of the following details. These
butterflies frequent dry forests, and fly very
r.w;ﬂ]y_ They were nover seen to gettle on a
flower or a green leaf, but were many times
suddenly lost sight of in a bush or tres of dead
leaves, On snch occasions they were gene-
rally searched for im vain, for while guazing
intently at the very spot where one had dis-
appeared, it would often snddenly dart ont,
aud again vanish twenty or [ty yards further
on, Unone or two oceagions the inssot was
detected reposing; aud it could then be geen
how completely it assimilates itself to the sur-
ronndiug leaves. Il site on a pearly upright

twig, the wings fitting olosely back
to back, concealing  the antannim
and head, which are drawn up be-

tween their bases, The little tails of the hind
wing touch the branch, and form a perfect
stalk to the leaf, which is supported in its
place Ly the claws of the middle pair of feet,
which are slender and inconspiouous. The
rregular outline of the wings gives exactly
the perspective effect of a shrivelled leaf. We
thus have size, color, form, markings, and
oabits, all combining together to prodnce a
disguise which mway be gaid to be absolutely
perfect; and the protection which it affords is
sufliciently indicated by the abundance of the
individuals that possess it.

We need not adduce any more examples to
show how important are the details of form
and of coloring in animals, and that their very
existence may often depend upon their being
by these means concealed from their enemies.
This kind of protection is found apparently in
every class and order, for it has Ymeen noticed
wherever we ocan obtain suflicient knowledge
of the details of an animal's life-history. Eit
varies in degree from the mere absence of con-
gpicuous color or & general harmony with the
prevailing tints of nature, up to such a minuate
and detailed resemblance to inorganic or vege-
table structures as to realize the talisman of the
fairy tale, and to give its possessor the power
of rendering itself invisible.

We will now endeavor to show Low these
wonderful resemblances have most probably
been brought about, Returning to the higher
animals, let us consider the remarkabls fact of
the rarity of white coloring in the mammalia
or birds of the temperate or tropical zones in a
stite of nature. There is not a single white
land-bird or quadruped in Europe, except the
few arotic or alpine species to which white is a
protective color. Yet in many of thess orea-
tures there secins to be no inberent tendency
to avoid white, for directly they are domesti-
cated white varieties arise and appear to thrive
ns well as others, We lave white mice and
rats, white cats, horses, dogs, and cattle, white
poultry, pigeons, turkeys, and ducks, and
white rabbits, Bome of these animals have
been domesticated for a long period, others
only for a few centuries; but in almost
¢very ofise in which an animal has been
thoroughly domestivated, parti-colored anil
white varieties are produced and become per-
manent.

[t is al=o well known that animals in a
state  of mature prodoce white varieties
oveasionally, Dlackbirds, starlings, and crows
are oceasionally seen white, as well as ele-
phants, deer, tigers, Liares, moles, and many
other animals; but in ne caze is a permansnt
white race produced. Now there are uo sta-
tistica to show that the normal-colored pa
rents produce white ollipring oftener under
domestication than in a state of nature, and
we have voright to maks such an assumption
if the facts can be accouunted for without it.
But if the colors of animals do really, in the
varions instances already adduoced, serve for
their conceslment and preservation, then

l

white, or any other conspicuons coelor, must |

be hurtful, and must in most eases shorten
an apimal’s life. A white rabbit wonld be
more surely the prey of hawk or buzzard
and the white mole, or fleld wouse, counld
uol long escape from the vigilant owl. So,
also, any deviation frem those tints best
adapted to conmceal & camivorous animal
would render the puranit of its prey much
more diffionlt, would place it at a disadvan-
tage among its fellows, and in a time of
gearcity would probably canse it to starve
to death. Un the other hand, if an animal
spreads from 4 temperstse into an arctic
distriet, the conditions are changed. During
# large portion of the yesr, and jast
when the struggle for existence is most gevers,
white is the prevailing tint of nature, aud
dark colors will be the most consplonous, The
white varietios will now have an advantage:
they will escape from their enewies or will
geoure food, while their brown companions
will be devoured or will starve: and, as ‘like
produces like I8 the established ruls in
nature, the white race will become perma-
nently established: and dark varleties, when
they .n.'('zi-iun:ll[:l-’ appenr, will soon die out
from their waut of adaptation to their envi-
roupment. In each case the fttest will survive,
amnd a will be eventnally produced
adapted to the conditions fn which it lives,
We have here an illustration of the simple
and eflectual medans by which auimals are
birought into hiarmony with the rest of nature,
That slight awmounut of varinbility in every
specles which we often look upon as something
accidental or abnormal, or so insignificant a
to be hardly wortliy of notice, {5 yet the foun-
dation of all those wonderful and harmonious
resemnblances which play such an important
part in the econemy of nature. Vardation is
generally very small in. amonnt, but it {s all
that is required, because the change in the
external conditions to which an animal is sub-
ject I8 generally very slow and intermittent.
When these changes haye tuken place too
rapidly, the result has often been the ex-
tinotion of s‘}mrh-a; but the general rule is,
that climatal and gﬁulth.-al [ a4 go on
slowly, and the slight but continual varia-
tions, in the color, form, and structure of ull
animals, has foroished individuals adapted to
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these chapges, and who have become pro-

genitors of modifled races.  Iiapid multiplion.
tion, incessant alight variation, mud survival of
the fMiest—these ard the Inwsowhiloh ever lkesp
the organlo world in harmony with the Inor-
ganfo, and with {tself. These are the laws
which we believe have prodoced all the oases
of protective resemblance already addueed, ns
well as those still lmoro rnriousl axampled we
ave yot to bring before our readers.
. It u’mat llws}ga be borge in mind that the

more wonderful examples, in which there ia
not only a general but a special resemblanee—
and

ai in the walking leaf, the mossy phasma,
the leaf-winged butterfly—represent those few
justances in which the progess of mli‘l_“ﬂ"“”“n
has bLeen golng on durnng an hnmenss
serles of geverations. They all occar In
the tropics, where the conditions of exiit-
ente are the most favorable, and where
oliwatic changes have for long pe-
riods been bhardly percaptible. In  most
of them, favorable varistions both of
color, form, structure, and instinet or habit,
must hikve ocgurred to ‘;roduue the parfect
adaptation we now behold. All thesa are
known to vary; and favorable variations,
when not accompanied by others that were
unfavorable, wuu]‘f certainly survive. At one
time a little step might be made in this direc-
tion, ‘at avother time in that—a change of con-
ditions might pomotimes render nselesa that
which it had taken nges to produce—great
and sudden physical modifieations might often
produce the extinotion of a race just as it was
approaching perfection, and a huddred checks
of which we can lnow nothing may bave re-
tarded the Progress towards perfect adaptation;
g0 that we can hardly wonder at the few vases
in which a result hag beeu attained whioh is
shown to be suceessful by the abundance
and :ide diffusion of the oreatures so pro-
teoted.

It is a8 well here to reply to an abjection
that will no doubt occur to many readers,
that if protection is so useful to all avimals,
and o easily Lbrought about by varistion and
survival of the fittest, there ocught to be no
congpivuously colored oreatures; and they
will perhaps ask how we account for the bril-
lant birds, and painted snakes, and gorgeous
insects that occur abundantly dll over the
world, It will be advisable to answer this
question rather fully, in order that we may be
prepared to understand the phenomens of
“‘mimiery,”” which it is the special object of
this paper to illustrate and explain,

The slightest observation of the life of ani-
mals will show us that they escape from their
enemies and obtain food in an infinite variety
of ways; and that their varied habits and in-
stinots are in every case adapted to the condi-
tions of their existence., The poroupine and
hedgehog have 4 defensive armor that saves
them from the attacks of most animals., The
tortoige iznot injured by the conspicnous colors
of his shell, becanse that shsell s in most
cases an effectnal protection to him. The
gkunks of North America find safety in their
power of emitting an unbearably offensive
odor; the beaver in its aquatic habits and
solidly constructed abode. some cases the
chief danger to an animal ocours at one par-
ticular period of its existence, and if that is
guarded against, its numbers can easily be
maintained. This is the case with many birds,
the eggs and young of which are espe-
pecially obnoxious to danger, and we ﬁl:frl
accordingly a variety of curious con-
trivances to protect them. We have nests
carefully concealed, hung from the slender ex-
tremities of grass or boughs over water, or
placed in the hollow of atree with a very
emall opening. When these precantions are
successful, o many more individuals will be
reared than can possibly find food during the
least favorable seasons, that there will always
be a number of weakly and inexperienced
young birds who will fall a pray to the
enemies of the race, and thus render NeCEssAry
for the stronger and healthier individoals no
other safeguard thdan their strength and activ-
ity. The lnstinets most favorable to the pro-
duction and rearing of offspring will in these
cages be wost important, and the survival of
the fittest will act s0 as to keep up and ad-
vance those instinets, while other canses which
tend to modify color and marking may coutinue
their action almoest noncheoked.

It ia perbaps in insects that we may Dest
gtudy the varied means by which animals are
delended or concealed. One of the uees of the
phosphorescence with which many insects are
munisbed is probably to frighten away their
epemies; for Kirby and Spence state that a
ground beétle (Carabus) has been observed
running round and round a luminous centipeds
ag if afraid to attack it. An immense nuamber of
insects have stings, and some stingless ants of
the genns Polyrachis arearmed with strong and
gharp spines on the back, which must render
them unpalatable to many of the smaller in-
sectivorous birds. Many beetles of the family
Curculionidse have the wing cases snd other

external parts so excessively hard, that they
cannob be piuned withont first drilling a hole
to receive the pin, and it is probable that all
sueh flud a protection in this excessive hard-
ness.  Great numbers of insects hide thewm- |
selves among the petals of lowers, or in tha |
cracks of barks and timber; and finally, ex-
temgive groups and even whole orders have a
more or less powerful and disgusting smeil
and taste, which they either possess perma-
nently, or can emit at pleasurs. The atti-
tudes of some insects may protect them, as
the habit of turning up the tail by the harm-
less rove-beetles (Staphylinide) mno doubt
leads other animals, besldes olilldren, to the
belief that they can sting. The ocurious
attitude  assumed by the sphinx ocater.
pillars is probably a safoguard, as well as
the Dblood-red tentacles which can  sud-
denly be thrown out from the neck, by the
caterpillars of all the true swallow-tailed but-
terilies,

It is among the gronps that possess some

these  varled kinds of protection in a
Ligh degree, that we find the pgreatest
muount of comspienous color, or at least the
most pomplete abgence of protective imitution.
The stinging Hymenoplera, wasps, bees, and
Lornets, are, a8 "a runle, very showy and bril-
liant insevts, and there is not a siugle instance
revoeded in which any one of them is colored
#0 18 to redemble a vegetabla or Imitate sab-
stunce, The Chrysididw, or golden wasps, which
do not sting, posiess as a subatitute the power
of rolling theémselves up into a ball, which is
almost as hard and polished as if really wade
of metal—and they are all adorned with the
most gorgeous colors.

Here, then, with our very Imperfoot know-
ledge of the life-history of animals, wa are
nble to ses that thers are widely varied modes
by which they may obtain protestion from
their suemies or concoalment from their prey.
Some of (heseseem to be o complete and
eflectunl as to aunswer all the wants of the
race, and lead to the malntenancs of the
larpest possible population, When this is the
cnee, we can well understand that no farther
protection derived from o modification of volor
can be of the slightest use, and the most bril-
liant hues may be developed withoul any pre-
judicial effect upon the species., On some of
the lawe that determine the development of
color something may be sald presently, It s
now merely necessary to show that conoeal-
ment by cbscure or imitative tints is only one
out of very many ways which - antmals
waintain thelr existence; and having dun‘v this
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we nre prqmru-d to counider the phenomens of
“mimiory.'’
it has besn long known to entomologists
that certain insects bear s strange exiernal
renenliluncd to others Belonging 10 distinet
genern, fumilies, or even orders, and with
which they have no real affinity whatover,
The fart, however, appeats 1o have bLesn
generally considered as dependént upon some
nunknown law of "aoa.lnﬂy"—aonm nystem of
naturs or “‘general plan”—which had guided
thy Creator in designing the myriads of in.
seot forms, which we could never hope to
nndersiand. In only omé oase does it Appear
that the resemblance was thonght to be nse-
ful, and to have boen designed as a means to
a definite and Intelligible purpose. The fliss
of the genus Vulutmﬁn enter the nests of bees
to deposit their eggs, s0 that their larve
may feed upon the lares of the bees, and
thoso flies are each wonderfully like (he bee
on which it is parasitic, Kirby and Spenge be-
lieved that this resemiblance or ““mimiory’’ wag
for the express purpose of protecting the flieg
from the attacks of the bees, and the con-
nection {4 go evident that It was hardly possi-
ble to avoid this conclusion. The resemblunoe,
however, of moths to butterfliea or to bess, of
beetles 1o wasps, and of locusts 1o beetles, has
been many times noticed by eminent writers;
but searcely ever till within the last few yoears
does it appear to have bean considéred that
these resemblances bad any special parpose,
or were of any direct benetit to the insects
themeelved, In this respeot they werd looked
upon as accidental, as instances of the *‘surions
annlogies’ in sature which must be won-
dered at but which could not be explaiued,
Recently, however, these instances have besn
renatly uuulti¥lietl: the natnre of the resom.
dances has been more carefully studied, and
it has been found that they are often darried
out into such details a3 almost to imply a
purpose of decelving the observer. The phe-
nomeng, moreover, have been shown to follow
certain definite laws, which again all indicate
their dependence on the more general law of
the “survival of the fittest,” or “the preser-
vation of favored races in the struggle for life,"
It will, perhaps, be as well here to state what
these laws or general conclusions are, and then
to give some account of the facts whioh sup-
port them.

The first law is, that in an overwhelming
majority of cases of mimicry, the animals (or
the groups) which resemble each other in-
habit the same country, the same distriot, and
in most cases are to be found togethsr on the
very same spot.

The second law Is, that these resem-
blances are not indigeriminate, but are limited
to certain groups, which in every case are
abundant in species and individuals, and
oan often be ascertained to have some speoial
protection,

The third law is, that the specles which re-
gemble or “mimic"” these dominant groups,
are comparatively less abundant in indivi-
duals, and are oftener very rare.

[To be Continued. )
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